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The gre創出tproblem in cancer surgery has been that of metastasis, particularly lym-
phnode metastasis. Although it is a matter of fact that the more cancer cells appear in 
the blood stream from the original lesion, the higher the incidencヒ ofmetastasis19l55l59l, 
al these floating cells do not always develop to metastasis but most of these cells are 
destrnyed without establishing metastasis, which has been obviously demonstrated by many 
investigations52l 5l A close relationship between occurrence of metastasis and host resistance 
is suggested particularly by the observation that the incidence of metastasis is markedly 
increased when host resistance is weakened by general irradiation, or administration of 
trypan-blue or cortisone68l. 
Clinically, surgeons are often confronted to early wide spread metastasis after seemin-
gly radical operation. Such cases give an impression as if the removal of the primary 
lesion enhance vigorous growth of residual malignant cells8l53l. On the contrary, there 
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have been observations of amazingly long silent period after the removal of the primary 
lesion16>1s>54> and sometim白 clinicalpermanent cure is observed in cases of so-called pal-
liative operation in which certain amount of tumor tis'.me is obviously left within the 
body29>. There are also some researchers who observed an inhibition27＞叫 orregression45> 
of residual cels after the removal of the primary tumor. 
Lymphnode has been accepted to be invaded specifically by malignant tumors without 
exerting defence action, since lymphnode metastasis is so common and frequent in human 
malignancies64>. However, it is frequently observed at laparotomy that lymphnode swelling 
is strictly confined to the regional ones without metastasis in the distant lymphnodes. Such 
findings give an impression as if these regional lymphnodes are preventing wide spread 
of metastasis. BAENSCH2> observed regression and permanent cure in some cases in which 
irradiation was carried out upon primary tumor exclusive of metastasized regional lym-
phnodes, and he explained this healing process that the defence mechanism of residual 
lymphatic tissue came to surpass the activity of tumor cels owing to the stoppage of 
tumor cel supply to the lymphnodes. 
Of course, there must be some occasions in which operative aggression such as re-
moval of the primary tumor becomes useless or rather threatening at the time in which 
metastatic foci have shown a certain degree of development8>. However, if the primary 
tumor be removed prior to such stadium, there is a possibility that the host resistance is 
augumented enough to overcome the growth of tumor cels. 
The pr白entexperiment was carried out in the aim of exploring and ascertaining this 
possibility. 
IT. MATERIALS AND METHOD 
1. Experimental tumor and animal 
九日citeshepatoma AH 130 following 458 th generation of A1212 strain and 524th 
generation of A1363 strain and YOSHIDA sarcoma following 988th generation of No. 4378 
strain and 1061st generation of ~o. 4575 strain from the SASAKI Institute were used. 
Random bred female albino rats weighing 90 to 110 g, which are susceptible to abo-
Vヒmentionedtumors, were fed by mixed diet and common water in the cages of metal 
and used for experiments. 
2. Method of inoculation 
lntraperitoneal 7 day growth of the tumor was aspirated by peritoneal tap and cel 
count was performed in a hemocytometer. Ascites tumor cel population was adjusted by 
saline to be approximately 1000×104 cels per 0 .1ml. 
Inoculation was performed using tuberculin syringe and needle in the right fot. 
YOSHIDA sarcoma was implanted in the hypodermic space without injuring the tendon and 
the vessel at the midst of the footback, the needle being inserted between !st and 2nd 
fingers of the foot. Ascites hepatoma AH 130 was implanted in the muscle of the sole 
in the similar manner, since subcutaneous growth of ascites hepatoma often resulted in 
ulceration. 
3. Operati¥・e procedure 
Removal of the primary tumor was performed without anesthesia by amputation at 
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the distal end of the leg after ligature with silk-thread at the middle of the kg. I frre, 
attention was paid not to leave tumor tissue. The proximal end of the amputation was 
covered with celloidin-alcohol. Amputation was performed under aseptic condition to avoid 
infection as possible. Bleeding, infection and local recurrence were not observed followin広
this procedure. 
4. Observation on growth of the metastasized lymphnodes 
Size of the lymphnode observed by palpation was represented in the term of milli-
metre, which was transformed from the numbers of CHARRIERE’s measure plate. 
5. Histological examination 
Removed lymphnodes were immediately fixed in a 10 per cent formalin and embed-
ded in paraffin and cut logitudinally in the middle plane of the lymphnodes. At least 6 
sections were prepared from a single lymphnode and they were stained doubly with he-
matoxylin and eosin. 
Degree of metastasis was represented as follows ; when metastasis is not observed, 
・・・（ ) , when tumor cells are found exclusively in peripheral sinus，.・ー・・・（＋）， when 
tumor cells are found to be invading from the peripheral sinus to medullary one,・・・ （什），
when the entire node is filled with tumor cells，・ー・ー・（+H・) . Histological reaction of the 
lymphnode was classified into 4 degrees of （一），（＋），（イI)and (I叶）. Here （一）means
disappearance of germinal center and that of reticulum cels in the sinus, and (+I+) hy-
pertrophy and proliferation of these. 
m. LOCATION OF THE REGIONAL LYMPHNODE OF 
VARIOUS PARTS OF THE BODY 
When lymphnode metastasis is concerned it is nec白saryto grasp the relationship be-
tween the area of lymphatic flow and the regional lymphnode. Location of the regional 
lymphnode of various parts of the body was studied followinεthe method of JoB24>. 
1. Method 
Evans-blue of 0.1 ml of 0.5 per cent solution was subcutaneously injected in the foot 
and macroscopically stained lymphnodes were examined by autopsy with the lapse of time. 
2. Results 
Popliteal lymphnode of the same side was stained 1 hour after subcutaneous injection 
of Evans-blue solution in the footback, which spread to the lumbar and renal lymphnodes 
after I hour .1fter 2 hour、
Fig. 1. Regional Lymphnodes of Varim日 Parト ofthe Boclv Suhcutaneou> 
Injection of O町50ふEvansblle of 0.1 ml 
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2 hours after the injection 川 isshown in Fig. 1. The similar results was obtained when 
the solution was injected intramuscularly in the sole. In both occasion, lymphnodes of 
another side were never stained. 
From this finding, the popliteal lymphnode was accepted to be the regional lymph-
node of the foot. Based on the fact that metastasis in the popliteal lymphnode can be 
palpated回 silywithout autopsy and in this occasion later growth can be studied, and fur-
thermore from the reason that removal of the primary tumor can be performed with ease, 
implantation was carried out in the right foot and the right popliteal lymphnode was con旬
sidered to be the primary regional one and the lumbar lymphnode to be the secondary 
regional node. 
I¥. RESULTS 
A. Results of experiment in ascites hepatoma AH 130 
1. Transplantation in the foot 
Intramuscular inoculum in the right foot becomes macroscopically recognizable 5 days 
after the inoculation and gradually increases its size forming a tumor thereafter. All the 
animals whose tumor in the right foot reached a size of 8×6×7 mm within 10 days 
showed continuous tumor growth and finally died of tumor. By the way, growth of the 
inoculum was always confined to the foot, without being accompanied by ulceration and 
without showing any tendency of spread to the leg. At the time of death, the popliteal 
lymphnode was markedly enlarged, as shown in Photo. 1, and lymphnodes in the root of 
the tail, in the lumbar region and renal lymphnodes were involved in a mass protruding 
from the retroperitoneum and compressing the rectum and bladder, whereas the ac-
cumulation of ascites was not observed as in intraperitoneal inoculation. Macroscopic me-
tastasis to other organs was scarcely observed. The animals which showed susceptibility to 
the implanted tumor and regular development of tumor as mentioned in the above were 
used in the present experiment. Regular development of tumor was observed in 90.2 per 
cent in al the inoculations (175/194). 
2. Time and pathway of lymphatic metastasis 
At the various periods after inoculation in the foot, presence or absence of metastasis 
in the popliteal lymphnode and retroperitoneal lymphnodes was examined macroscopically 
and histologically by autopsy. 
The results were represented in Tab. 1. Initial metastasis in the right popliteal l¥'m-
phnode became recognizable later than 7th day of inoculation, and 10 days after the ino・
culation metastasis in this node was constantlv observed in al experimental animals. 
Tab. 1. Time of Popliteal Lymphnr.de i¥frt.川市、h in . ¥,c・itれ Hepat口ma:¥I-I 130 
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Behavior of metastasis in the right popliteal and retroperitoneal lymphnodes is sum-
marized in Tab. 2. Metastasis was constantly observed in the right popliteal lymphnode 
and it was obviously observed that metastatic proliferation of tumor gradually spread to 
the lumbar lymphnodes and further to the renal nodes. In other words, it is presumed 
that the metastasis occurs firstly in the right popliteal lymphnode, then spreads to the 
lumbar and renal lymphnodes. 
3. Results of primary tumor excision 
Animals receiving no treatment and animals receiving foot amputation on the non-trans-
planted side 10 days after the inoculation were studied as control. In experimental group, 
amputation of the referred foot was performed 10 days after the inoculation at the sta・
dimn of constant metastasis in the right popliteal lymphnode and in another group of 
animals amputation was performed 13 days after the inoculation. In al these groups of 
animals, behavior of metastatic foci were studied. In experimental group, permanent cure 
following regr白sionof metastasized regional lymphnodes was observed in some animals, 
and in some others metastatic tumor enlarged gradually and led animals to final death. 
a. Rate of cure 
As is shown in Tab. 3, no case of cure was observed both in non-treated animals 
and those of non-transplanted side amputation, and animals al died of tumor, whereas 
cure was observed in 9.5 per cent in the animals of 13th day amputation and in 25 per 
cent in those of 10th day amputation in experimental group, which is much higher com-
pared with that of the former. In other words, regression of metastasized lymphnode, in-
stead of progr白sivedevelopment, was observed in an unexp巴ctedlyhigh incidence, when 
the primary tumor was removed at an early stadium of metastasis in the regional lymph-
node. 
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10th o，‘1) Amputation 
13th Day Amputation 
h. Survival time 
Average survival time is represented in Tab. 3, i. e. 17.3 days in untreated animals, 
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18.l days in animals of non-transplanted side amputation, while average survival time of 
animals died after removal of the primary tumor was 24.9 days in animals of 10th day 
amputation, the longest survival in this group being 48 days, and in animals of 13th day 
amputation, it was 21.l days on an average. Survival rate curve also runs as in Fig. 2, 
which shows that in the animals of primary tumor excision prolongation of survival time 
is certainly observed, even if those animals finally died are concerned. Particularly, the 
earlier the time of operation, the larger isits effect. 
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Dal's after Inoculation 
IO 
Curve of Survival Rate in ,-¥'<.・itれ HepatomaAH 130 
1. Growth of metastasized regional lymphnodes 
In both untreated animals and those of non-transplanted side amputation, approxima-
tely similar growth was observed as shown in Tab. 4. Size of the popliteal lymphnode 
was that of No. 5 to :-Jo. 12 of CHARRIERE’s measure plate, No. 8.5 on the average, 10 
days after the inoculation and rapidly enlarged thereafter until tumor death. Since there 
was no significant difference in survival time and growth of metastasized popliteal lymph-
node between untreated animals and those of non-transplanted side amputation, it was as-
sumed that such operative aggresion had no influence upon establishment of metastasis. 
Fig. 2. 
Growth of Meta-ta'i,e<l Popliteal Lymph口町lein Control . ¥nirn:il, 
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Fig. 3. Growth of Meta>tasized Regional Lyrnphnode in 入、utesHepatorna .＼日 130
(10th D川 λrnputation)
As is shown in Fig. 3, metastasized popliteal lymphnode in animals of 10th day am-
putation showed regression in 10 cases out of 」0,and recurrence and death in 30 cases 
out of 40 after the removal of the primary tumor. Growth of the metastasized lymph-
node in animals died finally showed roughly the same attitude as in untreated animals. 
However, average diameter of the popliteal lymphnode at the death was 18.2 mm, which 
was considerably larger than that of 12.2 mm in untreated animals. As is represented in 
Fig. 4, there was no correlation between the time of death and the size of the regional 
lymphnode. However, it may by accepted that the longer the survival time, the larger 
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Fig. 4. Size of MetaぉtasizedPopliteal lxrnphnode at the Time of Death 
in Ascites Hepatorna AH 130 
10 20 30 
Oa、safter Inoculation 
As in Tab. 5, in animals of cure in metastatic tumor, growth of the metastasized 
lymphnode ceased after the removal of the primary tumor and gradually tended to reg-
ression, in 9 cases out of 40, as in Fig. 3, a, or the lymphnode enlarged slightly after the 
operation, however, followed by cessation of growth and tended to regression in 1 case 
out of 40, as in Fig. 3, b. 
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Tab. 5 Growth of :vlete1山＂ izeぐlPopliteal Lymphnode in λ1ll<li、Cured
in.~正ite> Hepatoma .~H 130 
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Behavior of metastasized popliteal lymphnode in animals of 13th day amputation sho-
wed, as in Fig. 5, also two different tendency of progressive growth to death in 19田ses
out of 21 and cure in 2 cases out of 21. In the former, the metastasized lymphnode 
showed almost similar attitude as in untreated animals. Growth of the metastasized lymph-
node in the latter was retarded in both of the cases and size of the popliteal lymphnode 
was No. 9 and >Jo. 11 of CHARRIERE‘s measure plate, respectively, 13 days after the ino-
culation. The lymphnode further showed a tendency of cure, gradually regressing after 
the removal of the primary tumor. It is presumed that in these 2 cases the amputation 
was performed just at the stadium of initial metastasis, and in other cases of metastasis 
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(13th: f)川.＼11川1川i<>l)
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5. Histological findings of regional lymphnodes 
Histological findings of tumor cel invasion in the lymphnode in untreated animals 
were those of circumscribed infiltration, namely invading into peripheral sinuses initially 
as is shown in Photo 2, then reaching medullary sinuses as is shown in Photo 3 and 
finally occupyinεthe entire lymphnode as shown in Photo 4. Lymphatic reaction at initial 
metastasis was in the most part comprehended to be atrophy or disappearance of reticulum 
cells in sinus and germinal center as in Tab. 6, and as the metastasis developed, lympha-
tic reaction became hard to observe. 
Histological findings of the popliteal lymphnode of animals died after removal of the 
primary tumor revealed the similar invasion of tumor cells as in untreated animals and 
lymphatic reaction was scarcely observed. On the contrary, among those which showed 
obvious regression of once metastasized lymphnode after removal of the primary tumor, 
residual tumor cells were histologically ascertained 6 to 28 days after the operation in 7 
cases out of 40 in 10th day amputation and in 1 case out of 21 in 13th day amputation, 
revealing characteristic feature different from that of untreated animals. 
In the animal A4 !,tumor cells situated in a mass in peripheral sinus, showing no 
particular change in tumor cells themselves 7 days after the operation as is shown in Photo 
5 and 6. Furthermore, a zone chiefly consisted of reticulum cells slightly containing poly-
nuclear leucocytes and lymphocytes was observed like a mole between lymphatic tissue and 
the mass of tumor cels. In the animal .:¥22 sacrificed for histological study 25 days after 
the operation, the mass of tumor cells was surrounded by reticulum cels and these cels 
further intruding into the mass of malignant cels mingling together and karyorrhexis was 
also observed as shown in Photo 7 and 8. At the same time, a mass of reticulum cells 
was also observed here and there. The similar finding was also obtained in other animals 
of permanent cure. In other words, there appears a zone chiefly consisted of reticulum 
cels like a mole against the mass of tumor cels, which then surrounds the latter and 
intrudes into it to mingle together and finally tumor cels are completely replaced with 
the mass of the reticulum cels. Such a characteristic change around the mass of tumor 
cels was already observed conspicuously in the initial stadium in which no degeneration 
of tumor cells was observed. Lymphatic reaction of the entire node also differed from 
that of untreated animals, revealing hypertrophy and hyperplasia of the germinal center 
and hyperplasia of reticulum cels in sinus白 asshown in Tab. 6 and Photo 9. 
Amon広 thecured cases in which residual tumor cells could not be found, approxima-
Lymphatic Reaction in .¥,nt＜二、 Hepatoma人目 130 
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tely the same lymphatic reaction was observed in 3 cas田 outof 40 in 10th day ampu-
tation and in 1 case out of 21 in 13th day amputation. 
In 2 cases of 10th day amputation, which showed permanent cure despite metastasis 
in the lumbar lymphnode, the similar findings were observed in the lumbar lymphnode 
as in that of the poplitea. 
B. Results of experiment in YosHIDA sarcoma 
1. Transplantation in the foot 
Subcutaneous inoculum in the footback becomes recognizable macroscopically 3 days 
after the inoculation, which grows to a huge tumor thereafter and leads animals ultimately 
to death. Tumor development is usually confined to the foot and the leg is scarcely in-
volved. At autopsy, the popliteal lymphnode is markedly enlarged as was seen in experi『
ment with ascites hepatoma AH 130, the retroperitoneal lymphnodes jutting out in a mass 
from the retroperitoneum. Accumulation of ascites was scarcely observed and macroscopic 
metastatic foci were sometimes observed in the lung and kidney. Such regular develop-
ment of tumor as mentioned in the above was observed in 94 per cent of al the inocula-
tions (157 /167). 
2. Time and pathway of lymphatic metastasis 
Appearance of metastasis in the popliteal and retroperitoneal lymphnodes after the 
inoculation in the foot was studied histologically at various periods. As shown in Tab. 7, 
popliteal lymphnode metastasis occurred earlier in YOSHIDA sarcoma and metastasis to this 
lymphnode was invariably observed 4 days after inoculation, revealing an amazingly rapid 
growth within the metastasized lymphnode. Spread to the popliteal and retroperitoneal 
lymphnode was quite in the similar manner as in ascites hepatoma AH 130, which is 
shown in Tab. 8. It was observed that metastasis first appeared in the popliteal lymph-
node, then in the lumbar ones and finally invaded into the renal lymphnodes. 
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Time of Popliteal Lymphnode Met;i,t.1'i' in YOSHIDA丘町山》lll<I
No. of Meta't."1' 
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Spread of Lymphatic Metastasis in YosHID>¥ Sarcoma Tab. 8. 









3. Results of primary tumor excision 
Animals receiving no treatment and those of 4th day non『transplantedside amputa-
tion were studied as control. For experimental animals, those receiving amputation at 4th 
day at which time invariable metastasis was observed in the popliteal lymphnode and 
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those of 6th day amputation were comparatively studied. Except those whose general con-
dition was seriously impaired, al the animals were subjected to experiment. In this ex-
periment also as in ascites hepatoma AH 130, there were animals of permanent cure and 
those of tumor death. 
a. Rate of cure 
Cure was not observed even in a case, as shown in Tab. 9, in untreated animals, in 
those of non-transplanted side amputation and in those of 6th day amputation, while in 
18.8 per cent cure was observed in the animals of 4th day amputation. 




4th Day Amputation 
6th Day Amputation 
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This is accepted to be a significantly high percentage, even if the rate of “no-take" 
of 6 per cent is taken into consideration. In short, in transplantation of YosHIDA sarcoma 
also, some c創出 ofcure, although few, can be observed, when the primary tumor is re-
moved at an initial stage of regional lymphnode metastasis. However, when the rate of 
“no-take”was simultaneously considered, the frequency of cure was much less compared 
with that in ascites hepatoma AH 130. 
b. Survival time 
Average survival time was, as shown in Tab. 9, 11.2 days in untreated animals and 
11.5 days in those of non-transplanted side amputation. On the other hand, average survival 
time of animals died after removal of the primary tumor was 15 days in animals of 4th 
day amputation, among which the longest survival time was 31 days. In animals of 6th 
day amputation, average survival time was 12.5 days. Curve of survival rate runs as in 
Fig. 6, sugg田tinga prolongation of survival time after removal of the primary tumor. 
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Curve of Survival Rate in YOSHIDA Sarcoma 
4. Growth of metastasized regional lymphnodes 
Fig. 6. 
untreated animals, in those of 
amputation, as is summarized 
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Approximately similar development was observed in 
non-transplanted side amputation and in those of 6th day 
in Tab. 10. 
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Growth of M~t <1 ＞じ 1; 1 zecl Popliteal Lymphnocle in YOSHIDA Sarcoma Tab. 10. 
Da、＇after Inoculation 














































































































Five animals were selected re，ー＼iet:ti"elyfrom 17 untreated animals, JO amputations on 
non-transplanted side and 16 of 6th cl"' amputation. 
- Untreutcd Ammals 
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Grow出 ofMetastasized Regional Lymphnocle in YosHJDA Sarcoma 
Behavior of metastasized popliteal lymphnode in animals of 4th day amputation was 
divided into 10 cured and 43 dead cases out of 53 respectively, as shown in Fig・7. In 
animals ultimately died, growth was slightly retarded than in untreated animals, ~although 
app回 ranceof development was nearly the same in both of these two. Avera!le diameter 
of the popliteal !yr哨 nαleat the time of death was 10.7 mm, a Ii山 la♂ithan出at
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凶zeof Meta,tasized Popliteal Lymphnode at the Time ofDeath in YosHIDA出rn11.1
hepatoma AH 130, and the size itself also being smaller. These findings may be explai-
ned by shorter survival time in transplantation of YOSHIDA sarcoma. There was no cor-
relation, as shown in Fig. 8, between the time of death and the size of the popliteal lym-
phnode. It may be, however, accepted that the longer the survival time, the larger becomes 
the size of the popliteal lymphnode in both untreated animals and those of 4th day am-
putation. 
As is represented in Tab. 11, in animals of cure, metastasized lymphnode ceased its 
growth after removal of the primary tumor and gradually tended to cure in 8 cases out 
of 53 as in Fig. 7, a, or the lymphnode increased slightly its size after the operation, 
however, followed by cessation of growth sooner or later and finally tended to cure in 2 
cas白 outof 53, as shown in Fig. 7, b. 
Fig. 8 
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本 c川印1 じelswere found histologicaly at autopsy. 
In this experiment also survival time and appearance of growth in regional metasta-
sized lymphnode was almost similar both in untreated animals and those of non-transplan-
ted side amputation. 
第2号
5. Histological findings of regional lymphnodes 
Tumor cel invasion in the lymphnode in untreated animals seemed to spread from 
the peripheral sinus to the medullary one as shown in Photo 10 and 11, being different 
from that of ascites hepatoma AH 130, the invasion progressed in a pattern of diffuse 
infiltration and proliferation of tumor cels also being rapid. Thus infiltrative tumor cels 
shortly田cupyan entire lymphnode. Lymphatic reaction in initial metastasis was represen-
ted by atrophy or disappearance of the reticulum cels in the sinuses and germinal centers, 
as is shown Tab. 12. 
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Residual tumor cels in the popliteal lymphnode of obvious regression were found in 
5 cas白 outof 53 of 4th day amputation 6 to 58 days after the removal of primary tu-
mor, histological findings of which revealing circumscribed infiltration of tumor cels as is 
shown in Photo 12, and in lymphatic reaction, hypertrophy and hyperplasia of germinal 
center and hyperplasia of reticulum cels in the sinuses were observed as shown in Tab. 
12, being different also from that of untreated animals. Similar lymphatic reaction was 
also observed in the lymphnode in which tumor cells could not be found at histological 
examination, which resembled the results obtained in experiment with ascites hepatoma 
AH 130. 
Histological findings of the popliteal lymphnode in 2 c司ses,in which metastatic tumor 
slightly enlarged after removal of the primary tumor, then ceased its growth and finally 
tended to cure, revealed that the entire lymphnode was filled with degenerated tumor 
cels containing necrosis in some area, and the proper structure of lymphnode was com-
pletely destructed. On the other side, no metastatic focus was found in the lumbar lym-




One of the most important biological features of malignant tumor is an establishment 
of metastasis. As is already stated by OTA 441 and ZEIDMAN69l, in establishment of meta-
stasis following factors are indispensable, that is, proliferation of tumor in original site, 
floating of tumor cels in blood or lymphatic stream, leaving from original tumor cel 
mass, settlement of tumor cels reaching distant organs and tissues伽 ou;hthese vessels, 
and proliferation of使tl吋 tumorcels to become metastatic foci. There have民enmany 
attempts to investigate mechanism of metastasis by reproducing such metastasis experimen-
¥ 
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taly. Although there have been numerous experimental studies which pursued influence 
of hematogenous s回 tヒringof tumor cells on establishment of metastasis, very few experi-
mental reports are seen concerning metastasis through lymphatic pathway30J 34J 5oJ 70J. In 
addition, most of these, if any, are concerned with study of lymphnode by injecting tumor 
cells into the lymph vessels3moJ7oJ, and has a disadvantage that this maneuver are largely 
different from the natural process of spontaneous metastasis, which rather resembles 
implantation. 
The author of the present paper succeeded in producing lymphnode metastasis con-
stantly by implanting ascites hepatoma AH 130 and YOSHIDA sarcoma in the foot of rats, 
which was devised in the aim of reproducing lymphnode metastasis experimentally in a 
condition resembling spontaneous metastasis as possible. By this procedure, inoculum 
grew in the site of implantation, at the same time producing lymphnode metastasis in the 
poplitea. Metastatic growth of tumor cells further spread to the lumbar and renal lymph-
nodes and finally led animals to death. Histological picture of initial metastasis was proli-
feration of tumor cells in peripheral sinus, which gradually developed to intrude into me-
dullary one and the entire lymphnode was replaced with tumor cells finally. 
This finding is accepted to resemble so closely to lymphnode metastasis in human can-
60) 72) cer 
There is no report of obsrevation on the course of metastasis in an individual ani-
mals, and ScHA TTEN53J, DRUCKREY8>, and ZEIDMAN21J also made observation of metastasis 
by autopsy in their experiments. It must be more justifiable to conceive that the fluctua-
tion of growth rate in an individual organism is caused by the alteration of host resis-
tance than to conceive that it is due to that of malignancy itself1けるの In this respect it is 
assumed to be significant in studying the change in host resistance that the author of the 
pr田entexperiment could pursue the destiny of metastatic focus in an individual animals 
by palpation of the popliteal lymphnode. 
At the surgery of malignant tumor, wide spread recurrence or metastasis is frequently 
observed, which sometimes gives an impression as if the removal of the primary tumor 
resulted to enhance growth of residual tumor cels8J日＞. As an influencing factor upon 
metastasis, survival time of the animals should be considered together with operative ag-
gression, as was pointed out by RoussY48>. 
As promoting factors to metastasis, which are included in operative aggression, drai-
ning48J of tumor cells into the blood and lymph vessels around the tumor, massage28J33J 
of the tumor and incision9J 41J of it are considered topically, and general influences such 
as an白 th白 ia15>,bleeding59J and increase in cortisone46J6BJ due to stress reaction have been 
reported to affect the establishment of metastasis. LEwrs31J also postulated that operative 
aggression increases the incidence of metastasis by reducing host resistance. Accordingly, 
these factors brought about by operative procedure should be avoided as possible. Based 
on the result of the present experiment using foot implantation in which approximately 
similar survival time and growth of metastasized lymphnode were observed in both un-
treated animals and those of norトtransplantedside amputation, it must be concluded that 
operative aggreぉionbrought about by the procedure in the present experiment has litl七
influence upon establishment of metastasis. 
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Concerning the influence of survival time on metastasis, DRUCKREY8> observed in his 
experiment using Flexner-]obiing carcinoma that dissemination and death resulted earlier 
in the animals of removal of the primary tumor than in those without the operation. 
Hence, he considered the operative aggr白sionitself as an influencing factor upon metas-
tasis and concluded that it is difficult to predict prolongation of survival time after surgery. 
BESERGA 3>pointed out that the incidence of metastasis showed a tendency of increase as 
time elapsed longer after removal of the primary tumor. SA T04 9>and others observed in 
his experiment of tail implantation that retroperitonal lymphnode metastasis was more fre-
quent and its growth also was more conspicuous in animals of primary tumor excision than 
in those without the removal, and he explained that this difference is due to longer ob-
servation in the former until death or slaughter, in other words this was due to the fact 
that longer interval of time was permitted for tumor growth. 
In the results of the pr田entexperiment, the longer the survival time, the larger was 
the size of regional lymphnode at the time of d回 thin both animals operated on and 
those of control. It is accepted quite natural that the longer the survival time, the more 
frequent the incidence of metastasis should become. 
As was mentioned in the above, although there are some researchers who insist an 
occurrence or increase in incidence of metastasis after surgery, sometimes extremely long 
incubation time is observed between removal of primary tumor and clinical manifestation of 
metastasis, as was reported by GUMMEL 18>, G1NSBERG16> and ScHMIDT54>. 
PETERSEN45l and KUNITOK129> observed clinical permanent cure in cases of so-called 
palliative operation in which some amount of tumor tissue was left. At times, regression 
of metastatic tumor is observed after removal of the primary tumor as reported by 
MILLER37). 
These observations make it difficult to conceive that surgery always enhances growth 
of tumor. 
At duplicate implantation of experimental tumor, MATSUYAMA 35> observed that inci-
dence of“take”was lower at the second implantation than at the initial one, and he ex-
plained that lower incidence of “take＇’ at the 2nd implantation was caused by an estab-
lishment of inhibitory factor within the organism which was induced by tumor growth of 
initial implantation. SuGIMOT058l observed unexpectedly low frequency of recurrence of 
r回idualtumor tissue after palliative removal of mouse tumor, and attributed the cause to 
improvement of general condition due to removal of the most part of the tumor. KAGETSU26l 
also pointed out based on his similar experiment that such healing mechanism was impro-
ved by activation of the reticuloendothelial system and put an emphasis on a close rela-
tionship between general condition and the reticuloendothelial function. 0LD42> reported 
that there exists a state of reticuloendothelial hyperf unction during the course of experi-
mental tumor as determined by phagocytic activity for colloidal回rbon,and the phag凹 ytic
activity decreases as the general condition becomes worse with the enlargement of tumor. 
We'0> also reported that such reticuloendothelial hyperfunction lasts in the case of regres-
sion of experimental tumor. It is also reported that congo-red index is improved in pati-
ents of stomach cancer when the tumor is favorably removed71人
As is obvious from these reports and observations, it is presumed that some general 
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fact<?r, which hinders or inhibits growth of tumor, appears during the course of tumor 
development in tumor transplantation, in which mechanism reticuloendothelial function Jar-
gely participates. 
Accordingly, it is presumed that there exists some antagonism between potentiality of 
tumor growth and host resistance. 
SUGAN057> observed, in his experiment of tail implantation of ascites hepatoma MH 
134, some cases of cure after amputation of the tail performed at a stadium of establi~h­
ment of obvious metastasis in the retroperitoneal lymphnodes. 
In the present experiment also, permanent cure following regression of metastasized 
lymphnode was observed in considerable frequency by the removal of the primary tumor 
in an extremely early stadium of metastasis. As to the histological appearance of lymph-
node which showed obvious regression after removal of the primary tumor, reticulum 
cels were chiefly observed appearing around the mass of tumor cels like a mole, then 
intruding into the mass and finally the mass being replaced with these reticulum cels. 
Such change was markedly observed already in the stadium in which degeneration of tu-
mor cels was hardly observed. As lymphatic reaction, hypertrophy and hyperplasia of ger-
minal center and hyperplasia of reticulum cels in the sinuses were observed. 
Nevertheless, wide spread metastasis and extremely low rate of cure are experienced 
in clinical cas回 ofseemingly early and adequately radical operation. This must be partly 
because of operative aggression. However, much more important reason must consist in 
the fact, as KALLENBACH25> observed residual metastatic foci in one third or one half of al 
the cases in his statistic study of autopsy in cancer patient within 6 weeks after operation, 
that most of clinically early operation cannot always be accepted as histologically early 
operation14>. On the contrary, it is almost impossible to assume that completely radical 
operation could be performed without remaining any tumor cels microscopically in al 
cases of 5 year survivals after operation of stomach cancer. In other words, it is presumed 
from the pr白entexperiment that regression of tumor cels occurred in the clinical cases 
of operation performed at an appropriate period, with resulting favorable long survivals 
of more than 30 per cent. 
Although there is a concept of WAL THER6り thatthe lymphnode is a suitable soil for 
cancer growth, implantation of tumor cels into the lymphnode is more difficult than into 
other organs00>, and WA TERMAN67> reported an amazing lytic activity of lymphnode extract 
on tumor cels. ZEIDMAN70l, KuscHFELD30l, FLAKS11> and ScHMIDT55> ascertained experi-
mentally destructive picture of tumor cels within the regional lymphnode, and concluded 
that lymphnode has an inhibitory effect on malignant tumor growth. Moreover, AULER1> 
asserted that the existence of lymphnode is definitely important in animals to prevent es-
tablishment of metastasis, based on his experimental demonstration in Flexner-Jobling car-
cinoma that manifestation of metastasis was earlier and more conspicuous in implantation 
in animals whose lymphnode had been previously removed than in control animals. On 
the other hand, there are some reports of clinical cases suggesting the existence of an 
antitumoral activity of the regional lymphnode22>50>51>. 
Concerning the significance of stromal reaction in tumor, there are some investigators 
who regard it as a mere secondary reaction against destructive products of tumor paren-
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chyma12>21>32> On the contrary, some res田 rcherssuch as IMAI20>, BOHMIG5l and othe~s38> 
39）叫川72>regard this r回 ctionas a defence reaction of organism against tumor. SAITO川
insisted that the stromal reaction somewhat varies depending upon the structure of sur-
rounding tissues around the tumor. Among these cells participating in stromal reaction, 
there are lymphocyte1 plasma cel, neutrophil, eosinophil, mast cel and histiocyte. 
Concerning the lymphnode particularly, FROMME13> stated that lymphnode is a filter 
of lymphatic spread of tumor and the mesenchymal tissue in the lymphnode which is prin-
cipally consisted of reticulum cels exerts an active defence reaction against tumor cels and 
their metabolic products, as it exerts in bacterial infections. Furthermore, BLACKり repor-
ted that prognosis Wぉ fa¥'Orablein those伺 sesin which sinus histiocytosis modified by 
marked hyperplasia of reticulum cels in the sinuses and incr田 sein number of germinal 
center were observed in non-metastasized regional lymphnode. T AKIZA WA 52> observed in 
autopsy study that there was atrophy or disappearance of sinus endothelium in the lymph-
node in which, even if partially, tumor cells invaded vividly, while in the lymphnode in 
which degenerative change of imasive tumor cells was found, hyperplasia of sinus endo-
thelium was conspicuous. From this observation, he presumed that the function of sinus 
endothelium which belongs to the reticuloendothelial system has particular significance aga-
inst proliferation of tumor cels in the lymphnode. 
In the present experiment also, lymphnode exerted defence reaction against tumor, 
and it is prピsumedthat the function of cels which belong to the reticuloendothelial sys-
tern has significance against proliferation of tumor cels in the lymphnode. 
It was not, however, clarified whether this defence reaction is the reaction as the re-
gional lymphnode or a sign of general defence mechanism. 
As we have reported previously, we have obtained some findings suggesting an m-
crease in general host resistance from the ohsen-ations on distant lymphnodes, from chan-
ges in serum and from fluctuation of general reticuloendothelial function•0> Based on these 
findings, it is reasonably presumed that the reaction of the regional lymphnode against 
tumor is not only due to reaction deri¥ecl from the local lymphnode, but also due to ge-
neral antitumoral mechanism of organism. In other words, the fact that regression occur-
red in the metastasized lymphnodl' after removal of the primary tumor is interpreted that 
defence reaction of organism against tumor came to surpass the growth of tumor by the 
major removal of tumor and finaly came to inhibit metastatic growth, revealing a r聞か
tion chiefly consisted of reticulum cells proliferation in the regional lymphnodes. 
Although there was some difference in the rate of cure after removal of the primary 
tumor depending on the time of operation, survival time of animals finallv died was Ion-
ger than in those without operation. This finding sugg白 tsthat removal of the primary 
tumor can possibly prolong the survival time, when the operative aggression is controlled 
within the extent not to impair the host resistance, even if considerably advanced metasta-
s問dlvmphnode is remained within the organ 
the importance of performance of operation. On the other side, lower rate of cure in 
YosHIDλsarcoma compared with that in ascitじ＂hepatomaAH 130 demonstrates important 
factors of malignancy of tumor itself. 
Lately, a concept of extended radical operation is asserted by DENCK n and J INNAJ23>. 
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Mc＼九HRTER36>observed in breast cancer that more favorable results were obtained by 
irradiation aftPr simple mastectomy compared with that after radical mastectomy. C、RILE6)
also insisted that clinical results were worse in prophylactic removal of normal lymphnode 
than in occasion in which the lymphnode was removed after tumor invasion and thP re同
sults were not always fatal even if metastasized lymphnodes were remained. c_;.uMMEL18> 
and DuNPHY10> asserted that complete removal of the regional lymphnαle should be per-
formed at a certain period of time after removal of the primary tumor, so that these lymph-
nodes may capture tumor cells scattered at operation. In animal experiment, ToKUYAMA63> 
obtained worse results in extended-radical operation than in palliative one. Furthermore, 
judging from the results of the present experiment also, it is questionable, when lymphnode 
function is deliberately considered, to perform extended radical operation in which large 
amount of lymphnodes simply swollen are removed. 
¥I. SUMMARY 
Ascites hepatoma AH 130 Clnd YOSHIDA sarcoma were inoculated in the foot of rats 
and the primary tumor was removed at a stage of regional lymphnode metastasis. Be-
havior of the regional metastasized lymphnodes was followed up and the results obtained 
are summarized as follows ; 
1. Popliteal lymphnode metastasis was constantly observed 10 days and 4 days after 
inoculation of ascites hepatoma AH 130 and YOSHIDA sarcoma, respectively. 
2. No cure was observed in untreated animals, while cure was observed in 25 per 
cent of 10th day amputation and in 9.5 per cent of 13th da；ア amputationin ascites hepa-
toma AH 130, and in 18.8 per cent of 4th day amputation in YOSHIDA sarcoma. 
3. Average survival time was 17.3 days in untreated animals and 18.l days in ani-
mals of non-transplanted side amputation, and average sun・ival time of animals died after 
removal of primary tumor was 24 9 days in 10th day amputation and 21.1 days in 13th 
day amputation in the experiment of ascites hepatoma AH 130. 
In the experiment of YosHIDA sarcoma, average survival time was 11.2 days in un-
treated animals and 11.5 days in animals of non-transplanted side amputation, and average 
survival time of animals died after operation was 15 days in 4th day amputation and 
12.5 days in 6th day amputation. The earlier the time of operation, the longer was the 
survival time. 
4. Behavior of growth in the popliteal lymphnode was almost similar in both untrea-
ted animals and those died after removal of the primary tumor. In animals which showed 
tendency of cure, two different courses were observed in the behavior of metastasized 
lymphnode, that is, one revealing cessation of tumor growth after surgery and gradual 
regression and another revealing transient enlargement after surgery, which, however, cea-
sed sooner or later and finally tended to cure. 
5. Average diameter of metastasized popliteal lymphnode at the time of death was 
12.2 mm in untreated animals and 18.2 mm in 10th day amputation in ascites hepatoma 
AH 130, and 8.6 mm in untreated animals and 10.7 mm in 4th day amputation in YosHI-
DA sarcoma. Here it is assumed that average diameter of metastasized popliteal lymphnode 
at the time of death was larger in experimental group, because there was some growth 
172 日本外科宝函第33巻第2号
brought about by prolongation of survival time after removal of the primary tumor. 
6. At histological studies in animals died, invasion of tumor cell is easily permitted 
without any reaction, showing atrophy or disappearance of reticulum cells in the sinuses 
and germinal center and shortly the entire lymphnode comes to be filled with tumor cells 
in animals finally died. On the contrary, in animals tended to cure, mass of tumor cells 
was surrounded by reticulum cells, which then intruded into the mass and finally tumor 
cells became hard to be found. Furthermore, as the lymphatic reaction, hypertrophy and 
hyperplasia of germinal center and hyperplasia of reticulum cells in the sinuses were also 
observed. 
As has been mentioned in the above, if the primary tumor is removed at an early 
stage of regional lymphnode meta?tasis, there sometimes occurs regression of metastasized 
lymphnode without further proliferation. This is interpreted that defence mechanism of 
organism against tumor comes to surpass the growth potentiality of tumor owing to the 
removal of the primary tumor and it comes to inhibit the growth of metastatic tumor, 
revealing a histological finding of reaction in the regional lymphnode principally consisted 
of reticulum cells. 
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Photo. 1. Macroscopic finding of popliteal and 
lumbar metastasis at autopsy (AH 130) 
Photo. 3. Histological appearance of metastasized 
popliteal lymphnode in control日roup1入H 130) 
Metastasis (-It〕（xJOO H. E.) 
Photo. 5. Histological appearance of metastasized 
仰 plit四llymphnode in group of regr田sio日 1AH
130) ( x 150 H. E.) 
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Photo. 2 Histological ap戸aranceof metastasized 
poplit回 Ilymphnode in control group I AH 130) 
Metastasis ( + ) （×100 H. E.) 
Photo. 4. Histological appearance of metastasized 
popliteal lymphnode in control group （λH 130) 
Meta, ta仲（掛）（×JOOH. E.1 
Photo. 6. Histologi印 lapp四 rance',f mct;1,t出 ized
popliteal lyrnphnode in group uf regr出sionCAH 
130) ( x 300 H. E I 
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Photo. 9. Histologi回lap戸aranceof metastasized 
popliteal lymphnode in group of regrt・"">n 1λH 
130) （×50 H. E.) 
Photo. 12. Hi, t• 小山1c·: d appearance ul metastasized 
poplit白 llymphnc》dein group '1i rcgn刊 lけl




































4.死亡群の膝リ ンパ節の平均直径はp AH 130の
無処置群12.2mm, IO日目切断群 18.2mm，吉田肉腫の無
処置群8.6mm, 4日目切断群J0.7mmで実験群の方が大き
いのは主腰湯刻除による生存白書tの延長のため残存転
移巣の発育があって大きくなったものと考えられる．
5.組織学的所見では， 死亡群で付なんらの反応を
みることなしに癌細胞の侵入をう：九 洞内細絹細胞及
び反応中枢の萎縮乃至消失を来たいまもなくリ ンパ
節は癌細胞で充満された状態となるがp 治癒群では癌
細胞の集団を細網細胞が取り囲みp 更にその内に侵
入しp ついには癌細胞は認め難くなる．またリンパ節
の反応像に於いても反応中枢の肥大増生及び洞内細網
細胞の増生を認めた．
上述の如く領域リ ンパ釘i転移のごく初期に主腫疹を
刻除すると，転移リンパ節はJ＼川.，を続けないでregres-
sionする場合があ九．これは原発巣の刻除によりp 生
体の牧に対する防衛反応が上廻って転移巣に抑制l的に
働きp 組織学的には領域リンパ節に細網細胞を主体と
した反応；〉ゐ認められたものと解される．
1,:,;rむつ要旨は第20回目：本筋学会総会，第16回北陸
医学会総会に於いて講演発表した．
